UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

GEOCHEMICAL ANALYSES OF ROCK AND STREAM-SEDIMENT
SAMPLES FROM THE WILD ROGUE WILDERNESS AREA, COOS,
CURRY, AND DOUGLAS COUNTIES, OREGON
by

Floyd Gray and Jocelyn A. Peterson

Open-File Report
82-186

This report is preliminary and
has not been edited or reviewed
for conformity with Geological
Survey standards or nomenclature



Table of Contents

Page
Introduction 1
Analytical data 2
Sample preparation and analytical procedure 2
Data 2
References 21



List of Tables

Page
Table 1. Detection limits of elements analyzed --—-—-————--- 3
Table 2. Rock geochemical analyses 4
Table 3. Stream-sediment geochemical analyses ~—=————e——=- 15

ii



INTRODUCTION

The Wild Rogue Wilderness lies in the Klamath Mountains province of
southwest Oregon in portions of Curry, Coos, and Douglas Counties. It is
underlain largely by faulted pre-Tertiary volcanic and plutonic rocks that, on
the west side of the Wilderness, are either overlain by Tertiary sedimentary
rocks of the Coast Ranges or are in thrust contact with the Jurassic-
Cretaceous Riddle Formation. On the east the pre-Tertiary volcanic and
plutonic complex is faulted against the Dothan Formation also of Jurassic-
Creatceous age.

Jurassic gabbro is the oldest rock type exposed in the Wild Rogue
Wilderness. It structurally underlies andesitic to dacitic volcanic rocks
along a northeast-trending contact which runs from Mule Mountain northeast to
Mount Bolivar. Gabbro also occurs within a sheeted sequence of diabasic
dikes.

The sheeted diabase dike sequence, best exposed along the Rogue River at
Inspiration Point (see Ramp and Gray, 1980), consists mostly of dikes. The
diabasic dikes are associated with a small fault slice of basaltic rocks that
are exposed near Devil's Backbone and the mouth of East Creek. The basalt
flows now metamorphosed to greenschist facles are intercalated with thin
lenses of shale and minor chert. Both basalt and sheeted dikes are intruded
by diorite.

The dioritic rocks were not seen intruding andesitic to dacitic rocks
which are irregularly deposited on top of the gabbro unit. The volcanic rocks
may be as much as 9,000 ft (3,000 m) in thickness and form the upper plate of
a thrust sheet overriding the Riddle Formation.

Northeast trending, steeply dipping shears, gauge zones, and quartz-
epidote veins occur throughout the Wilderness. These structures are
subparallel to the major faults and contacts in the pre-Tertiary terranes, and
are the sights of local mineralization.

During or after the latest stages of magmatism, the Dothan and Riddle
Formations were simultaneously deposited in different basins. Thrust faulting
juxtaposed, tightly folded, and locally overturned rocks of the two basins,
then gave way to a less pervasive compressive tectonic regime that produced
broad folds and vertical faults.

Three Eocene sedimentary cycles are recorded in the Wild Rogue Wilderness
defined by the Lookingglass and Flournoy Formations of Baldwin (1974) and the
Tyee Formation. Angular unconformities that bound all three formations
indicate that tectonic activity continued throughout this period. After the
Tyee Formation was deposited the region was uplifted and eroded. Dissection
of the highlands by the ancestral Rogue River began by the late Tertiary and
early Quaternary, leaving terrace deposits along the canyon walls.
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ANALYTICAL DATA

Rock and stream—sediment samples were collected for semiquantitative
emission spectrographic analysis(locations on map). In addition, stream-
sediment samples were analyzed for Hg and As. Fresh bedrock representative of
the units was collected. Fault gauge, veins, and shear zones were sampled by
taking composite samples. Stream—sediment samples were collected from silty
material close the the river bank.

Sample preparation and analytical procedure

Rock samples were crushed to 10 mm (.25 in), split, and pulverized prior
to analysis by standard semiquantitative emission spectrography for 23
elements (table la) according to the techniques outlined in Grimes and
Maranzino (1968). Stream—-sediment samples were dried, sieved to minus-80
mesh, split, and pulverized. One portion was analyzed by standard
semiquantitative emission spectrography for 31 elements and by instrumentation
methods for Hg (Vaughn and McCarthy, 1964) (table 1b). Another portion was
prepared using the oxalic acid leach method of Alminas and Mosier(1976) and
analyzed by standard semiquantitative emission spectrography for 31 elements
and by colorimetry for As (Ward and others, 1963). Analyses were performed by
D. Petra, D. Grimes, C. Whittington, W. Vaughn, and B. Arbogast at the U.S.
Geological Survey in Denver, Colorado.

Data

All values are reported in parts per million except for Fe, Mg, Ca, and
Ti which are given in percents. Table 2 lists the analyses for the 256 rock
samples and table 3 lists the analyses for the 40 stream sediment samples.
For both tables those elements which did not have any values above the
detection limits given in table 1 were omitted. Semiquantitative
spectrographic analyses are reported as the midpoints of a six—-step geometric
interval whose boundaries are 0.12, 0.18, 0.26, 0.38, 0.56, 0.83, 1.2, etc.
and whose midpoints are 0.15, 0.2, 0.3, 0.5, 0.7, 1.0, etc. The precision of
these values is approximately plus or minus one interval at 68 percent or two
intervals at 98 percent convidence (D. J. Grimes, oral commun., 1980).
Colorimetric and instrumental methods are quantitative and values are reported
as point values.

Analytical values may be qualified. The qualifying codes found in tables
2 and three are as follows:

Not detected at the limit of analytical determination
Detected but below the limit of analytical determination
Detected but above the limit of analytical determination
No data because of analytical interference

No analysis performed

Emor=2

Analytical values were stored in the U.S. Geological Survey RASS system
(Rock Analysis Storage System) (Van Trump and Miesch, 1976). STATPAC
(STATistical PACkage) files were generated for both rock and stream sediment
data using RASS program Retrieval (b860). Subsequently the STATPAC program



Table l.--Detection limits of elements analyzed, in parts per million (ppm)
except where noted. All elements were analyzed by spectrographic methods
except for instrumental mercury and colorimetric arsenic (Cm—As).

a. Rock analyses

Element Detection limit Element Detection limit
Fe 0.05% Cr 10.
Ca 0.05% Cu 5.
Mn 10. Mo 5.
Ag 0.5 Ni 5.
As 200. Pb 10.
Au 10. Sb 100.
B 10. Sn 10.
Ba 20. v 10.
Be 1. W 50.
Bi 10. Zn 200.
cd 20. Th 10.
Co 5.

b. Stream-sediment analyses

Element Detection limit Element Detection limit
Fe 0.05% La 20.
Mg 0.02% Mo 5.
Ca 0.05% Nb 20.
Ti 0.0027% Ni 5.
Mn 10. Pb 10.
Ag 0.5 Sb 100.
As 200. Sc 5.
Au 10. Sn 10.

B 10. Sr 100.
Ba 20. v 10.
Be 1. W 50.
Bi 10. Y 10.
cd 20. Zn 200.
Co 5. Zr 10.
Cr 10. Th 100.
Cu 5. Inst-Hg 0.02
Cm-As 10.
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REFERENCES

Alminas, H. V., Mosier, E. L., 1976, Oxalic acid leaching of rock, soil, and
stream-sediment samples as in anomaly accentuation techniques: U. S.
Geological Survey Open—-file Report 76-275.

Baldwin, E. M., 1974, Eocene stratigraphy of southwestern Oregon: Oregon
Department of Geology and Mineral Industries Bulletin 83, 40 p.

Grimes, D. J., and Marranzino, A. P., 1968, Direct-current arc and
alternating—current spark emission spectrographic field methods for the
semiquantitative analyses of geological materials: U. S. Geological
Survey Circular 591, 6 p.

Ramp, Len, and Gray, Floyd, 1980, Sheeted dikes of the Wild Rogue Wilderness,
Oregon: Oregon Geology, v. 42, no. 7, p. 119-124.

Van Trump, George, Jr., and Miesch, A. T., 1976, The U.S. Geological Survey
RASS-STATPAC system for management and statistical reduction of
geochemical data; Computers and Geoscliences, v. 3, p. 475-488

Vaughn, W. W., and McCarthy, J. H., Jr, 1964, An instrumental technique for
the determination of submicrogram concentrations of mercury in soils,
rocks, and gasses: U. S. Geological Survey Professional Paper 501-D, p.
D-123-D-127.

Ward, F. N., Laken, H. W., Cannaf, F. E., and others, 1963, Analytical methods
used in geochemical exploration by the U. S. Geological Survey: U. S.
Geological Survey Bulletin 1152, p. 40-44.

21



